Should we take a different angle in managing pregnant women at delivery? Attempting to avoid the 'supine hypotensive syndrome'
The potential for serious adverse physiological effects as a result of aortocaval compression -the 'supine hypotensive syndrome' -was first highlighted almost 60 years ago 1 . Resultant symptoms usually mean that women in late pregnancy naturally avoid the supine position during sleep 2 . The incidence of severe maternal symptoms after lying supine for three to seven minutes at term is approximately 10% 3 . Nausea and syncope are due to low cardiac output following inferior caval compression at the bifurcation (complete in 90%, with variable patency of collateral ascending lumbar and spinal canal veins to the azygous veins), while the foetal effects 4, 5 , including foetal heart rate changes irrespective of the presence or absence of maternal hypotension 6 , are also secondary to aortoiliac displacement (usually to the left) and aortoiliac compression (most marked across the lumbar lordosis at L3-5 and exaggerated by uterine contraction) 7,8 . The maternal cardiovascular changes (reduction in cardiac output with increase in systemic vascular resistance and heart rate, and either maintenance of arterial blood pressure or hypotension in those unable to compensate) occur in response to a fall in right heart filling 9,10 . The exaggeration of the effects of aortocaval compression at the time of anaesthesia, when compensatory mechanisms are compromised, was noted by Holmes as early as 1960 11 .
The demand for vigilance in the management (including prevention) of this phenomenon has long been dogma in obstetric anaesthesia and is ingrained in our teaching. But what are the preventative measures, how effective are they and how well are they applied in practice?
Case series revealing that moving a woman from supine to a 45° left tilt or lateral position was an effective means of relieving the symptoms of aortocaval compression preceded the introduction of many different methods of uterine displacement. These included full lateral positioning; placement of folded sheets, waterbags, airbags, sandbags or rubber wedges under the hip or flank; tilting the operating table 12 and mechanical or manual displacement 13, 14 . Elevation of the hip is more effective than mechanical displacement for relieving the aortic component of this phenomenon 15 . In the 1970s it was found that, for the majority of women having elective caesarean section, aortocaval compression was best prevented and foetal outcome optimised by use of left (as opposed to right) pelvic tilt or lateral positioning 16 . Two methods commonly used are the placement of a wedge under the right hip or, in the operating room, left table tilt (traditionally at 15°).
Why 15°? This figure arose because of the successful use of a foam rubber pelvic wedge, empirically designed with a surface angle of 15°, used by Crawford et al to position pregnant women on the operating table 17 . So is this degree of tilt effective in preventing aortocaval compression, especially in the presence of an extensive regional anaesthetic-induced sympathectomy? Yes and no. The degree of caval, and to a lesser extent aortic and common iliac artery, compression is reduced but not eliminated. Some caval compression still occurs at 15° and aortic compression at up to 35° tilt (as evidenced by reversible reduction in lower limb arterial pressure 18, 19 and improved cardiac output after either manual uterine displacement of women already tilted 20 or after repositioning into the full lateral position 21 ). There are case reports of severe cardiovascular collapse despite apparently adequate tilt and of re-establishment of cardiac output after delivery of the foetus in women with uterine displacement applied at maternal cardiac arrest 22 .
Not only is 15° tilt not always effective, despite what you may think, it is rarely used in practice! First, most women state they feel insecure or unstable at lesser degrees of tilt, in the range 5 to 15° 23 . Second, almost all anaesthetists overestimate significantly the degree of table tilt present -when asked to place a table in 15° tilt, almost all place it at a lesser angle, usually 10° but some at only 5° 24,25 . Finally, many tables do not tilt to this extent. Does this matter? Under normal physiological conditions, probably not. Although caval compression is present 20,26 there appears little difference in the maternal circulatory changes that occur at lesser degrees of left tilt (5°, 10° or 12.5°) 27,28 and the foetal outcome is usually satisfactory. At 6 to 15° tilt most women are experiencing moderate to severe aortic compression, undetected by routine monitoring 18 , but changes in foetal heart rate or umbilical artery waveform do not usually occur 27 . However, these studies were not performed in pregnant women who were in labour, had epidural analgesia, regional or general anaesthesia. The cardiovascular effects of our interventions, including on normal compensatory responses to aortocaval compression, are likely very important.
So, although we remain uncertain as to how much pelvic tilt is advisable, it is clear that individual susceptibility to the physiological consequences of aortocaval compression varies. Thus increasing the degree of uterine displacement (e.g. adding a hip wedge to table tilt or moving the woman from tilt to a full lateral position) is an appropriate response to maternal hypotension or foetal compromise. The full left lateral position is also preferable after spinal anaesthesia while awaiting surgery, both when spinal block is initiated with the patient in the right lateral or sitting position (although after the latter brief right lateral positioning is suggested before moving to left lateral) 18, 28, 29 . Failure to act on signs of aortocaval compression within minutes leads to foetal hypoxaemia and acidosis, and may contribute to disastrous maternal outcome 30 .
Wedges are often used outside the operating room to effect uterine displacement, but vary in shape, angle and compressibility by body weight (which is important given the rapid increase in numbers of obese and morbidly obese parturients). A wedge can be placed at various positions from the hip to the ribs. In this issue of the journal, Zhou et al 31 have evaluated two placement locations of a 12 cm wedge, either under the right buttock or under the lumbar region between the costal margin and the iliac crest. They found a lower incidence of hypotension (which remained high in both groups) and reduced ephedrine requirement in the group with the lumbar wedge, but no difference in umbilical artery pH. The study leaves a number of questions unanswered and its relevance to your own clinical practice needs to be considered.
Where to from here? Imaging and cardiovascular studies, to look for differences in uterine displacement, vascular compression and circulatory responses, associated with different degrees of table tilt and with wedges of various angle and size placed at different anatomical locations during labour epidural analgesia or anaesthesia for caesarean section might be instructive. The benefit of using a lumbar wedge to tilt the uterus as opposed to a pelvic wedge to rotate the whole body, as suggested by Zhou et al, needs to be confirmed in a study using alternate methodologies, such as when the spinal anaesthetic solution includes opioid, larger volumes of intravenous fluid are administered, prophylactic vasopressor drugs are used and stricter criteria to define hypotension are applied. There are other potent means of preventing maternal hypotension -the incidence can be reduced to a negligible rate when tilt and phenylephrine infusion titrated to maintain systolic blood pressure near baseline are combined with rapid infusion of crystalloid 32 .
In summary, irrespective of brachial blood pressure, aortocaval compression is inevitably present in late pregnancy when the woman lies supine. I often see it ignored still, especially during vaginal delivery in the lithotomy position and sometimes after epidural analgesia in labour. It begins as early as 19 weeks of pregnancy, when the uterus has risen out of the pelvis, and peaks by 28 to 32 weeks 33 . When establishing regional anaesthesia for caesarean section, adequate bilateral epidural block can be obtained when the woman remains lying in the left lateral position and it is also possible to achieve symmetric spinal anaesthesia with the woman positioned left lateral. Table tilt and/ or a wedge under the lumbar area should be used to achieve obvious uterine displacement in all women in mid to late pregnancy, especially those having epidural analgesia or operative anaesthesia. Uterine displacement should be increased, or the woman placed in the full left lateral position if feasible, whenever aortocaval compression is suspected as the cause of maternal or foetal compromise.
Taking a more aggressive approach to the management of aortocaval compression is perhaps most critical during attempted resuscitation. In the presence of approximately 25° pelvic tilt, external cardiac massage can be performed with 80% of the force that could be applied with the patient supine 34 and manual uterine displacement by a dedicated assistant as the woman lies supine is arguably the most pragmatic approach in this setting. Ultimately, delivering the baby obviates the problem of aortocaval compression. Resuscitation guidelines now place increasing emphasis on prompt perimortem caesarean section, with rapid delivery of the baby recommended within five minutes of the cardiac arrest as the definitive means of eliminating this issue and optimising foetal and maternal outcome. To this end our unit has instituted regular 'arrest drills' and distributed dedicated surgical packs for caesarean delivery to a number of out-of-theatre locations.
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